Key Words: sea sonal de pres sion, preva lence rates, lati tude, tele phone sur vey E pi de mi ol ogi cal sur veys over the past dec ade have suggested that the preva lence of the sea sonal sub type of major de pres sion (SAD) is af fected by vari ous fac tors in clud ing age(1,2), sex (3), and pos si bly lati tude (2, (4) (5) (6) . How ever, these stud ies evalu ated the preva lence rates in dif fer ent cit ies or re gions that hap pened to be at dif fer ent lati tudes and did not spe cifi cally use lati tude in set ting up their sam ple. Other studies have found no sig nifi cant dif fer ences in the preva lence of SAD across large geo graphic re gions. Us ing data from the Na tional Comor bid ity Sur vey, Blazer and oth ers di vided their sam ple geo graphi cally into the 4 quad rants of the US (that is, the north west, north east, south west, and south east) and found no dif fer ence in odds ra tio (OR) for the pres ence of SAD in these re gions (7). Simi larly, Saari jarvi and oth ers com pared Back ground: This study sought to de ter mine whether the preva lence of the sea sonal sub type of ma jor de pres sion (SAD) in the com mu nity var ied as a func tion of lati tude.
pi de mi ol ogi cal sur veys over the past dec ade have suggested that the preva lence of the sea sonal sub type of major de pres sion (SAD) is af fected by vari ous fac tors in clud ing age (1, 2) , sex (3) , and pos si bly lati tude (2, (4) (5) (6) . How ever, these stud ies evalu ated the preva lence rates in dif fer ent cit ies or re gions that hap pened to be at dif fer ent lati tudes and did not spe cifi cally use lati tude in set ting up their sam ple. Other studies have found no sig nifi cant dif fer ences in the preva lence of SAD across large geo graphic re gions. Us ing data from the Na tional Comor bid ity Sur vey, Blazer and oth ers di vided their sam ple geo graphi cally into the 4 quad rants of the US (that is, the north west, north east, south west, and south east) and found no dif fer ence in odds ra tio (OR) for the pres ence of SAD in these re gions (7) . Simi larly, Saari jarvi and oth ers com pared north ern and south ern Fin land and found no sig nifi cant dif ferences in preva lence of SAD (8) . How ever, the di vi sion of coun tries into such large ar eas (such as north and south) may not de tect smaller or sub tler lati tu dinal changes. We de signed this study to de ter mine the preva lence of SAD across the province of On tario by di vid ing the prov ince into equal bands of lati tude and sam pling equally across lati tudes.
Methods
This study in volved a highly struc tured tele phone sur vey that used a modi fied ver sion of the De pres sion and Sea son al ity Inter view (DSI). The DSI was de vel oped to iden tify sub jects who met DSM-IV cri te ria for ma jor de pres sion and ma nia and to evalu ate the sea sonal pat terns of these con di tions. A new instru ment was re quired be cause at that time no ex ist ing structured in ter view made the di ag no sis of SAD. The DSI ob tains the fol low ing in for ma tion: 1) house hold demo graph ics, which al lows both as sess ment of eli gi bil ity and de scrip tion of the sam ple; 2) all DSM-IV cri te ria for a cur rent or past epi sode of ma jor de pres sion and ma nia; 3) the bur den of these episodes with re spect to hos pi tali za tion, medi ca tions, and dysfunc tion; 4) whether there is a medi cal or physi cal con di tion or drug use that could sub stan tially ex plain all the symp toms of de pres sion; and 5) the sea sonal varia tion in all 9 symp toms of de pres sion. The cur rent modi fi ca tion, the DSI-Ontario Ver sion (DSI-O), evalu ates the sea sonal pat tern of both depres sion and ma nia us ing an ad ap ta tion of the Com pos ite Inter na tional Di ag nos tic In ter view (CIDI) sea sonal pat tern ad den dum (Kessler 1997, per sonal com mu ni ca tion). It permits ei ther the worst, the first, the long est, or the most re cent epi sode of de pres sion or ma nia to be se lected as the in dex episode. In our study, if one of these epi sodes did not reach cri teria for ma jor de pres sion or ma nia ac cord ing to DSM-IV, or if the epi sode was judged to be en tirely due to medi cal ill ness, medi ca tions, drugs or al co hol, or grief, all other po ten tial episodes of de pres sion or ma nia were probed se quen tially un til ei ther an epi sode of ma jor de pres sion or ma nia was iden ti fied or the sub ject had no fur ther epi sodes to dis cuss.
Sam pling Mod el ling Re search Tech nolo gies, a mar ket ing com pany based in To ronto, as cer tained tele phone num bers from the Tele di rect Di rec tory, which sup plies tele phone numbers with the postal code of house hold dwell ings in On tario. Ex act lati tude and lon gi tude can be de ter mined from these postal codes. For sam pling pur poses, we di vided the prov ince into 8 equal strata be tween 41.50 °N and 49.49 °N. Popu la tion den sity is ex tremely low above that range in lati tude, and the cost of sam pling is pro hibi tive. Re spon dents lived in "cen sus sub di vi sions," a term that re fers to mu nici pali ties, as de termined by pro vin cial leg is la tion (9) . For this study, each census sub di vi sion was cate go rized as ru ral if the cen tre had a popu la tion of less than 30 000 and ur ban if the popu la tion was 30 000 or more. We made an a pri ori rule that no stra tum in our sam ple would be less than 18% ru ral or 18% ur ban. We did this to en sure that num bers of re spon dents would be suf fi cient to make mean ing ful com ments in strata domi nated ei ther by ur ban popu la tions (such as stra tum 3, which con tains the capital, To ronto) or ru ral popu la tions (for ex am ple, stra tum 8).
Equal num bers of tele phone num bers for each stra tum were ran domly se lected and then ran domly as signed for con tact in each of the 4 sea sons of the year (based on the equi noxes and sol stices). Pre vi ous in ves ti ga tions have dem on strated an effect of in ter view time of year on the preva lence es ti mates of SAD (1) . If there was a lan guage dif fi culty with the ini tial respon dent (the per son an swer ing the phone), the call was termi nated and a sub sti tute number con tacted. If the ini tial re spon dent did un der stand Eng lish or French, the house hold's eli gi bil ity was as sessed with a brief in tro duc tory screen ing ques tion naire. This ques tion naire as cer tains the age and sex of all oc cu pants aged 20 years or older. House holds were eli gi ble if at least 1 mem ber of the house hold was aged 20 years or older (and might there fore have had at least 2 an nual adult major de pres sive epi sodes) and had lived more than 6 months each year, for at least 3 years, at the cur rent abode or within 150 kilo me tres (to en sure suf fi cient and sta ble ex po sure to the risk fac tor, lati tude). From the list of eli gi ble house hold members, the per son with the next birth day was then iden ti fied as the tar get re spon dent. If a tar get re spon dent re fused to par ticipate, a sub sti tute phone number was con tacted. Gold farb Consult ants, a mar ket re search com pany in volved in the de vel op ment of the DSI and ex pe ri enced in its use, con ducted all in ter views.
The data col lec tion meth ods and the in ter view used in this study were oth er wise simi lar to those in the pre vi ous To ronto sur vey (1), ex cept that the in ter view was trans lated into French to en sure that Franco-Ontarians were also re cruited. The di ag no sis of SAD was made ac cord ing to DSM-IV cri teria (that is, sea sonal course speci fier). To score posi tive on the cri te rion "sea sonal epi sodes sub stan tially out num ber nonseasonal epi sodes," sub jects had re port that at least 66% of all of ma jor de pres sive epi sodes fol lowed the typi cal sea sonal pat tern (7) . The DSM-IV re quires the last 2 epi sodes to be seasonal. We con sid ered this defi ni tion to rep re sent "cur rent" SAD. If sub jects met all other cri te ria for SAD and had 2 episodes in con secu tive years at any time, we con sid ered them to have "life time" SAD. There fore, a sub ject with cur rent SAD, by defi ni tion, also had life time SAD, but the re verse is not nec es sar ily true. The DSI also con tains items from the Seasonal Pat tern As sess ment Ques tion naire (SPAQ) (9) , a widely used screen ing scale that evalu ates the life time pat tern of seasonal varia tion of 6 symp toms of de pres sion. The to tal score for these 6 items is known as the Global Se ver ity of Sea son ality (GSS) score. The SPAQ also evalu ates the de gree to which these symp toms as a whole in ter fere with func tion ing. An alter nate di ag no sis for SAD was made us ing the SPAQ (SPAQ-SAD) ac cord ing to the cri te ria of Kas per and oth ers (3).
Dur ing the course of the study, ran domly se lected in di vidu als were re in ter viewed by tele phone within 1 month of their original in ter view. The en tire in ter view was re peated on a sec ond oc ca sion, and the sub jects were pro vided $5 for their time. Because we did not see the in di vidu als face to face, we only accepted data from sub jects whose demo graphic vari ables matched ex actly in both in ter views.
Preva lence rates are pre sented de scrip tively. The dif fer ence in preva lence across the 8 strata for SAD, SPAQ-SAD, and major de pres sion was evalu ated us ing chi-square and chi-square for lin ear as so cia tions. Dif fer ence in preva lence of SAD between men and women and across the dec ades (that is, age 20 to 29 years, 30 to 39 years, and so on) was tested us ing chisquare. The bi vari ate re la tion be tween the GSS and lati tude was tested us ing Pear son product-moment cor re la tion co ef ficients. For the re li abil ity analy sis, the kappa sta tis tic was used for test-retest re li abil ity for the pres ence of ma jor de pres sion.
Results

Sam ple De scrip tion
Be tween mid-March 1996 and mid-March 1997, 6666 telephone num bers were proc essed. No con tact was made with 2191 (that is, there was no an swer, a busi ness line, an swer ing ma chine, or fax line was reached , or there was a lan guage diffi culty). Of the 4475 suc cess ful con tacts, 2397 re fused outright to par tici pate and did not hear any de tails of the study. Of the re main ing 2078, who heard de tails of the study, 228 (11%) re fused to par tici pate; 145 (7%) had no eli gi ble mem ber of the house hold; 100 (5%) did not have com plete data, or had language dif fi cul ties, or ter mi nated dur ing the in ter view; and 1605 (77%) com pleted the in ter view. Ap proxi mately 5 months into the study, we noted a low re cruit ment in strata 6 and 7. We there fore in creased sam pling in these strata for 3 months. This ef fort was very suc cess ful and ac counts for dispro por tion ately high re cruit ment in these 2 strata dur ing the fall months.
Demo graph ics
Ta ble 1 dis plays the to tal num bers of sub jects re cruited in each strata, the pro por tion that were women, and simi lar data from the On tario cen sus con ducted in 1996. De spite the use of ran dom sam pling of the resi dent with the next birth day, the sam ple gen er ally over rep re sents women (59.3%). In ad di tion, in 2 strata (stra tum 2, with 17% ru ral, and stra tum 8, with 16.9% ur ban), we were not able to re cruit the planned minimum of 18%. How ever, the sam ple was not sig nifi cantly differ ent from the On tario popu la tion with re gard to edu ca tion level, mari tal status, and em ploy ment status (data not shown).
Preva lence of SAD
Over all the crude preva lence of cur rent SAD was 1.9% (95%CI, 1.3 to 2.7), and the preva lence of life time SAD was 2.6% (95% CI, 1.9 to 3.5). Since life time SAD re flects a more in clu sive di ag nos tic en tity, we used this term for fur ther analy ses. The OR for the pres ence of life time SAD among women was 1.67 (95% CI, .85 to 3.3; χ 2 = 2.2, df 1, P = 0.13).
Re gard ing the re la tion be tween life time preva lence and age, with the high est preva lence was in the group aged 40 to 49 years (3.6%) and the low est preva lence in those older than 70 years (0%; see Fig ure 1 ). Us ing the tech nique of Levy and Leme show (10), ad just ing for age and sex, the ad justed prevalence of life time SAD was the same as the crude preva lence. Com pared with % women in cen sus, us ing χ 2 , P < 0.05. c Com pared with % women in cen sus, us ing χ 2, P < 0.001.
The preva lence es ti mate of life time SAD was not af fected by the sea son of in ter view (win ter = 2.5%, spring = 2.5%, summer = 2.9%, fall = 2.3%; χ 2 [for linear-by-linear as so cia tion] = 0.00, df 1, P = 0.9).
The preva lence of SPAQ-SAD was 7.4% (95%CI, 6.2 to 8.8).
There was also a sig nifi cant de cline in preva lence of SPAQ-SAD with age (χ 2 [for lin ear trends] = 19.7, df 1, P < 0.0001, data not shown), with the high est preva lence in the group aged 20 to 29 years (10.3%) and the low est preva lence in those over 70 years (0%). The preva lence of SPAQ-SAD was sig nifi cantly dif fer ent, de pend ing on the sea son of in ter view: for win ter, the rate was 5.4%; for spring, 6.4%; for sum mer, 
Im pact of Lati tude
Ta ble 2 pres ents the preva lence es ti mates for life time SAD, SPAQ-SAD, and ma jor de pres sion for each stra tum. There were no sig nifi cant trends for the group as a whole in any di agnos tic group. For women, the low est preva lence oc curred in the strata with the high est lati tude (1.7% in strata 8), and the As noted above, the SPAQ gen er ates a meas ure of over all season al ity-the GSS-based on sea sonal changes in 6 symptoms. There was a prac ti cally in sig nifi cant, al though sta tis ti cally sig nifi cant, nega tive cor re la tion be tween lati tude and the GSS score (r = -0.05, P < 0.05). Con trol ling for age and sex and lon gi tude did not change the r value or sig nificance.
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Ru ral vs Ur ban Dif fer ences
In ru ral ar eas, the OR for the pres ence of life time SAD was 0.85 (95% CI, 0.45 to 1.60; χ 2 = 0.24; P = ns), for SPAQ-SAD it was 0.86 (95% CI, 0.58 to 1.26; χ 2 = 0.57; P = ns), and for life time ma jor de pres sion it was 0.99 (95% CI, 0.80 to 1.24; χ 2 = 0.003; P = ns).
Re li abil ity
Twenty-nine sub jects were con tacted on 2 oc ca sions within 1 month. Two sub jects did not have an ex act match on demographic vari ables and were there fore ex cluded from the re liabil ity analy sis. Of the 27 re main ing sub jects, 11 had ma jor de pres sion at the first in ter view, and 12 at the sec ond. The kappa value was 0.92, with the posi tive pre dic tive value of 100% and a nega tive pre dic tive value of 94%. No sub jects had SAD ac cord ing to DSM-IV cri te ria at ei ther in ter view. One sub ject met cri te ria for SPAQ-SAD at the first in ter view, and 2 met cri te ria at the ec ond in ter view, with a kappa value of 0.65. The cor re la tion be tween the GSS on first and sec ond inter view was highly sig nifi cant (r = 0.68, P < 0.0001).
Discussion
Preva lence
This study finds a 2.6% preva lence of life time SAD in the prov ince of On tario be tween the lati tude of 41.5 °N and 49.5°N . This is in keep ing with a re cent sur vey us ing a simi lar meth od ol ogy in the city of To ronto, On tario (1) . In that study, our group found a 2.9% life time preva lence of SAD. In fact, 151 re spon dents in the cur rent sur vey were from the To ronto area, and 4 (2.6%) had life time SAD. The preva lence of lifetime ma jor de pres sion was 26.2%. This is simi lar to the 26.4% life time preva lence of ma jor de pres sion found in the To ronto sur vey and the 29.6% found by Four nier and col leagues (11) us ing a simi lar tele phone sur vey in Mont real, Que bec. These find ings sug gest that ma jor de pres sion is com mon in On tario and that the sea sonal sub type of ma jor de pres sion rep re sents ap proxi mately 10% of all cases. It should be noted that the preva lence es ti mate for SAD dif fers, based on whether the focus is on cur rent symp toms or life time symp toms. As noted above, the DSM-IV re quires that there be 2 epi sodes in the last 2 years. How ever, it is pos si ble that a per son has had a life time pat tern of sea sonal epi sodes but does not have an epi sode in the cur rent year. If the strict DSM-IV cri te ria are ap plied in the cur rent study, only 1.9% of the sam ple meet cri te ria for SAD. How ever, a fur ther 0.7% of the popu la tion clearly had re current an nual de pres sions and had had a pe riod of time wherein they had 2 con secu tive years with sea sonal epi sodes. Although the dis tinc tion be tween cur rent and life time SAD has not pre vi ously been ex am ined in de tail, we be lieve that it is mean ing ful to in clude all pa tients with a clearly dis tinct seasonal pat tern of ma jor de pres sion in SAD preva lence es ti mates.
In this study, the SPAQ tended to over es ti mate the preva lence of SAD. Of the 119 sub jects iden ti fied as hav ing SAD ac cording to the SPAQ, 32 did not have a sin gle life time epi sode of ma jor de pres sion by di ag nos tic cri te ria. Of the 87 with an episode of ma jor de pres sion, 27 did not have re cur rent de pression. There fore, ap proxi mately one-half of the SPAQ-identified sub jects could not ful fill DSM-IV di ag nostic cri te ria for SAD. In fact, if the DSM-IV SAD as de termined by the DSI is taken as the gold stan dard, the SPAQ has a speci fic ity of 0.98, but a sen si tiv ity of 0.13. The SPAQ therefore ap pears to be a use ful screen ing in stru ment that is ex cellent at rul ing out SAD, if it is nega tive; the in stru ment is less use ful when it is posi tive. This has se ri ous im pli ca tions for its use as a di ag nos tic in stru ment in epi de mi ol ogic sur veys. None the less, it pro vides in ter est ing and im por tant in for mation re gard ing sea son al ity of mood symp toms.
Lati tude
To our knowl edge, this is the first study of the epi de mi ol ogy of SAD to struc ture the sam ple to sur vey pro spec tively accord ing to lati tude, rather than sam pling a spe cific city or region and as sign ing lati tude ret ro spec tively. We did not find an in creased preva lence of SAD with in creas ing lati tude, as has been sug gested in pre vi ous stud ies (2) . The find ings of this study sug gest that lati tude has no mean ing ful im pact on the pat tern of SAD's oc cur rence. The sta tis ti cally sig nifi cant find ings were of mini mal ef fect size and pointed to an op posite con clu sion. First, the preva lence of life time SAD in women tended to de cline with in creas ing lati tude. Fur ther, there was a sig nifi cant trend for de creas ing sea sonal dif fi culties (as meas ured by the GSS) with in creas ing lati tude. In other words, the popu la tion liv ing at higher lati tudes tended to re port less dif fi culty with the sea sons. Taken to gether these find ings do not sup port the as sump tion that sea sonal de pression is more com mon at higher lati tudes. Simi larly, Blazer and oth ers (7) did not find a sig nifi cantly dif fer ent OR for the preva lence of sea sonal de pres sion ac cord ing to geo graphic re gion in the US. How ever, the over all preva lence of sea sonal de pres sion in their study was very low, spe cifi cally, 0.3%. The meth od ol ogy em ployed in their study also dif fered substan tially from ours. None the less, they did use a simi lar instru ment to di ag nose de pres sion and de ter mine the sea sonal re cur rence of ma jor de pres sion. As well, both stud ies employed the DSM-IV cri te ria for the di ag no sis of SAD. It is pos si ble that the US, in gen eral, has a lower preva lence of seasonal de pres sion, com pared with Can ada, be cause of the differ ences in the lati tude be tween the 2 coun tries. How ever, there are many other dif fer ences be tween the 2 sam ples, and no firm con clu sions can be drawn as yet.
It is pos si ble that the rates of sea sonal de pres sion de cline with in creas ing lati tude as a re sult of a gen eral mi gra tion south of peo ple with sea sonal dif fi cul ties. In other words, peo ple who have re cur rent dif fi cul ties in the win ter may move south to milder con di tions in an at tempt to ame lio rate their sea sonal dif fi cul ties. Al ter na tively, some in di vidu als who are more toler ant of the north ern cli matic con di tion may move north. We did ex clude sub jects who had not lived in their geo graphi cal area for more than 3 years, but it is pos si ble that peo ple moved more than 3 years ago to a more ac cept able cli mate. An other ex pla na tion may be that pro longed ex po sure to north ern climates leads to ad ap ta tion and the abil ity to tol er ate the more dra matic sea sonal changes. Fi nally, it is pos si ble that this finding was spu ri ous and re sults from sam pling across only a limited range of lati tude. It is pos si ble that had we been able to sam ple across a broader range of lati tudes we might have been able to de tect some what dif fer ent pat terns.
It is pos si ble that women have an ac cen tu ated re sponse to latitude and there fore may be more likely to dem on strate a re lation be tween lati tude and the full syn drome of SAD. It is im por tant to note that lati tude is only a crude meas ure of some of the cli matic risk fac tors-such as ex po sure to sun shine or daily tem pera tures-thought to play a role in the de vel op ment of SAD. These vari ables may not change in a lin ear fash ion seg re gated by hori zon tal bands. There fore, the cur rent fo cus on lati tude may ob scure the true re la tion be tween cli matic vari ables and the oc cur rence or ex pres sion of SAD.
Limi ta tions
There are sev eral pos si ble limi ta tions to this study. First, over one-half of the tele phone num bers ini tially con tacted re fused to par tici pate and did not hear de tails of the study. This is typical for tele phone sur veys in this prov ince, but it means that the cur rent sam ple may not rep re sent On tario as a whole. However, over 70% of peo ple who did hear de tails of the na ture of the study com pleted the in ter view. Fur ther, when the demographic pro file of the sub jects in the cur rent sam ple is compared with the 1996 On tario cen sus, there are no sig nifi cant dif fer ences with re gard to hous ing, school ing, house hold com po si tion, and em ploy ment status (data not shown). The only sub stan tial dif fer ence be tween the cur rent sam ple and the On tario cen sus popu la tion is a slight but sig nifi cant pre ponder ance of fe male re spon dents. None the less, when the prevalence es ti mates are ad justed for age and sex, there is no dif fer ence be tween the crude rate and the ad justed rate. Another limi ta tion is some over sam pling in 2 strata and some under sam pling of ru ral or ur ban re gions in 2 strata. This was an un for tu nate com pli ca tion, but the preva lence of SAD in the over-or un der sam pled strata did not dif fer from the over all rates, or from the rates in any other stra tum. A fur ther limi tation may be that ap proxi mately 4% of On tario house holds do not have a tele phone and could not be sam pled. It is pos si ble that these house holds com prise in di vidu als in lower-income groups who might also have high rates of men tal ill ness. However, the number of house holds that would have been excluded is small, and there could at best be only a mar ginal im pact on preva lence es ti mates. This study sam pled 1605 respon dents-not a large number, given the preva lence rate of 2.6% for this con di tion. Fur ther, the number of sub jects sampled per strata was as low as 157 (strata 3), which meant a 95%CI range from 0.6% to 5.2% for that stra tum. None theless, this study is the larg est sin gle sur vey to spe cifi cally exam ine the pat tern of oc cur rence of SAD across a range of lati tudes, and the find ings are in keep ing with a pre vi ous report from our group. Fi nally, al though sev eral find ings were sig nifi cant, they were not of a sub stan tial mag ni tude. It is there fore pos si ble that there is no ap pre cia ble or im por tant influ ence of lati tude on the ex pres sion or oc cur rence of SAD or sea sonal dif fi cul ties.
SAD is a rela tively com mon sub type of ma jor de pres sion that does not dem on strate the ex pected in creas ing preva lence with in creas ing lati tude-at least in the cur rent sam ple span ning 8 de grees of lati tude in the prov ince of On tario. Fu ture stud ies should at tempt to sam ple across a wider range of lati tudes, poten tially span ning the broad est range of land mass pos si ble. The DSI may be an ap pro pri ate tool for such an in ves ti ga tion: it ap pears to have good re li abil ity, when com pared with faceto-face di ag nos tic in ter view (1) and when com pared with repeat tele phone in ter view within 1 month.
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